NUMER1CAL PROCHDURKS 1'OR Ti} CALCULATIONS OF

ITNORGANIC SOLULUBILITY AND COHESIVH PARAMBETERS



The basic cquation for the Hildebrand parameter is:

S =(AH - R 1 vV ()

Where  AH i S the change in enthalpy, R J st he gas constant-, 7
is the temperature (K) , and Vi s t he mol ar - voluwe .,  The controlling
termi s AH ,whi ch hastwo (1 iguid and cryst al ) states. From
t he first law of t hermodynami csi t | s evident that heats of
vapori zati on ( AH, ) and subl i umat i ong AH, ) can be
calculdted for liguid or c¢rystalline phases. ‘I he equations are :
AH; = AH (ideal gas) - AN (D) (T1) 1iquid state
AH; = Al (ideal gas) - AH(c) (I11) crystal] ine state

When the reaction or process evolves heat , the sign of the change
in enthalpy is negative. Ccnversely, wh en the react, ion Oor process
absorbs heat, the sign of the change | nent hal py i s positive .
Density Data

To prepare tables of the parameters it i s required to have density
data as a functi on of teuwperature , Two types of data are needed
densi ty of SOl id materialsand density of me] t phase naterials
Toulourian et. al (Ref . 1) havegenerated laryge nunbers of therns 1
1 i near expansion data for 011 ds . These can be used to estimate

densi ty by means of @ (I0)
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Where D and D, are the densities at  teuwperature T, and 7T

e}

respectively, and Af/fo js the relative change in Jlinear
dimension. The reference tewmperature for 1., of the solid at a
temperature T/K of the olid waterial is 20'c. It 3s also

necessary to have density data {for the same material in the melt

phase (rRef . 2) .

Tabl e 1 Cal cul ation of Inorganic Solubility and Cohesive
Paramet ers for lithiuvm Chloride

LITHI UM CHL ORIDE COHESIONPARAME 1 E RS

T.K V, cndimol AH, keal/mole b.ealleem 32 O, Mpal/?

298 20. s? 50.81 49,46 101.17

300 20.52 50.79 49,46 101.46

400 20.81 50.42 45.84 99.91

500 21.11 50.03 4%.19 98.58

600 21.45 49 .61 47. 51 97.58

SOL 1D 700 21.81 49.12 46.78 95.71

800 27.07 48. 59 46.14 94,39

883 22.27 48.03 45.64 93.36

883 28. 22 43,37 38.41 78.55

800 28.37 44.26 38.69 79.15

1100 30.17 41.99 36 .36 74.37

1200 33.07 41 .39 35.43 72.48

SOLUBITY PARAMETE RS

298 70.53 46. 62 47.34 96.84
300 20.52 46. 61 47.35 96.86
400 20.87 46. 24 46.74 95.61
500 1.1} 45.84 46.09 94.27
600 21.45 45.36 45.38 92.82
LIQUID 700 21.81 44 .62 44.53 91.88
800 22.07 43,97 43. 79 89.58
883 26.21 43.71 42.91 78.88
883 28.21 43,37 38.01 78.66
900 28.37 43,24 38.23 78.21
1000 79.21 47.61 37, 29 76.27
1100 36.11 41.92 36.33 74.31

1200 31.07 41. 39 35.43 72.48



